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1847.] V the Formation of Bone. 387 opinion on many of the questions which the inquiry involves, and no inconsiderable amount of dogmatism has been manifested in support of the various positions advanced. In this instance, as in many others, however, the progress of knowledge and the prevalence of more philosophical habits of thought have tended to reconcile views which formerly seemed altogether opposed to each other ; showing that the facts on which they were respectively based were in reality perfectly consistent, and that it was only in the exclusiveness of the deductions from them that those deductions were erroneous.
Of the attention which has recently been bestowed upon microscopic research, the osseous texture has come in for its full share. Here, too, many errors of observation were at first committed, which have since undergone correction; and many opinions were founded upon them, which have since been modified or abandoned.
There has been obviously increasing tendency to agreement on many points which were at first matters of dispute; whilst new questions have been opened up in the more recondite parts of the inquiry; and various opinions which were the result of too limited an induction have been found to be no longer tenable, al- though the authority with which they were at first advanced, has caused them to be very generally admitted.
We propose, on the present occasion, to put our readers in possession of the results of those later inquiries on this subject, which have most tended to modify the views originally advanced regarding the structure and development of bone; and we shall then examine the results of the experimental inquiries of M. Flourens, with the view of contrasting their results with those at which we arrive by a much simpler method of inquiry, and of pointing out what we believe to be a gross exaggeration of his claims as an original discoverer in this department of physiology.
The elementary substance of bone, considered in its simplest aspect, appears to be homogeneous, even when examined with high powers of the microscope. Mr. Tomes, however, has directed attention to the fact that it possesses a minute granular structure.
" For the purpose of examination, it is best to take a very small portion of a thin plate of bone; such may be found in the ethmoid bone of small animals, as of the rat. If the piece be well selected, it will be found to contain no Haversian canals or corpuscles, but to be extremely thin and transparent. Such a portion, when viewed with the 1 -8th of an inch object glass, will present a delicate granular aspect with the surface nodulated. This granular appearance arises from the substance of the bone being composed of minute irregularly spherical granules. It is not difficult to trace this structure in any specimen of bone, though in some it is much more distinct than in others
The granules may be obtained separated from each other, so that each individual may be examined apart from its fellows. When so exposed to view, they exhibit a tolerably regular character, being mostly spherical, some few having an oval form. In some specimens, the oval predominates over the spherical conformation. Often a few will be found which are egg-shaped, with the smaller -end elongated, though to no great extent. The osseous granules may be gained by subjecting bone to high-pressure steam, or to a red heat, till all the animal matter is removed. In either instance, the granules may be obtained by taking a small portion of the so-treated bone, saturating it with water, and then gently reducing it to a powder between the slips of glass. By this manipulation the granules individually will be rendered evident when the specimen is examined under a high power The granules themselves are subject to some variety in size, commonly varying from one sixth to one third the size of a human blood-globule." (Cyclop, of Anat. and Phys., vol. iii, p. 848.)
The following observations by Mr. Tomes, on the ossification of permanent cartilage, are of much interest in connexion with the foregoing statements.
He has particularly observed the process as it occurs in the cartilages of the larynx, where it takes place slowly, and with no preliminary change in the cartilage. Osseous granules are developed in the intercellular substance, only a few of them being at first seen, and these being spherical and isolated; but a much larger number gradually present themselves, which unite to form an osseous mass. " The formation of the individual granules is more readily observed in these cartilages than in any other situation. This form of ossification establishes an interesting and explanatory link of connexion between bone and the various osseous plates we find in abnormal situations. For in the latter the spherical granules appear; and these, at first few and isolated, and lying among the fibres of the tissue, rapidly increase in number, unite and form an osseous mass. Osseous plates occur in various soft tissues as the result of deranged action, where in the healthy condition of the part they are not found. Thus we have osseous plates formed in the coats of arteries, in the pleura, in the diaphragm; also osseous masses in the uterus, and sometimes in the muscular tissue and in the placenta. These plates are all formed in the same manner, namely by the development of minute spherical osseous granules, which form into a mass, the shape of which is modified by the form of the tissue in which the development occurs." (Cyclop, of Anat. and Physiol., vol. iii, p. 857.) This granular arrangement, however, appears to be characteristic rather of the mineral than of the organic constituent of bone; for it cannot be traced in the gelatinous basis, which is left after the earthy matter has been removed by the agency of an acid; on the contrary, this appears from the observations of Dr. Sharpey, which we have ourselves confirmed, to have a fibrous structure. If a piece of a long bone be steeped in dilute acid until its calcareous matter is removed, thin films may be peeled off from it with a little care in a longitudinal direction. Most of these fibres however, consist of several superimposed laminse; and it is only by looking towards the edge, where the different layers are usually torn unequally, so that some extend beyond others, that we can find parts thin enough to show the real structure. " It will then appear plainly that they are made up of transparent fibres, de- (pp. 17-8.) 1847.] 
